Tremendous advances in human genetics have been made in recent years, as the fruits of the Human Genome Project are facilitating the identification of genes associated with myriad genetic diseases. Among the many triumphs in positional (and positional candidate) cloning are a number of cases where apparently unrelated diseases have been found to share common genetic origins. A vivid example of this has unfolded in the past few years with the identification of the genes causing diastrophic dysplasia, congenital chloride diarrhoea and Pendred syndrome. While these three disorders are clinically distinct, the associated genes (DTDST, CLD and PDS, respectively) emanate from a well conserved family of genes that all encode anion transporters. Our current knowledge of these diseases coupled with new insights about the implicated genes and proteins illustrates the complex nature of mammalian genomes, especially with respect to the evolutionary subtleties of protein families and tissue-specific gene expression.
INTRODUCTION
The ongoing Human Genome Project has markedly advanced the ability to elucidate the genetic bases of human disease (1, 2) . Specifically, improved genetic, physical and gene maps of all human chromosomes coupled with ever increasing amounts of human cDNA and genomic sequence data are providing a remarkably strong infrastructure for identifying genes by positional cloning (3) and positional candidate (4) strategies. As a consequence, human disease genes are now being identified at a striking pace (see http://genome. nhgri.nih.gov/clone ).
A fundamental feature of positional cloning and positional candidate strategies is the requirement for minimal or no prior insight about the nature of the defective gene or its encoded protein. As a consequence, the characteristics of a newly identified human disease gene may or may not come as a surprise to the discoverer. A corollary to this is that genetic diseases bearing no obvious clinical resemblance to one another can turn out, quite surprisingly, to be caused by defects in closely related genes.
Here we describe an illustrative example of this exact phenomenon, where the genes associated with three human genetic diseases (diastrophic dysplasia, congenital chloride diarrhoea and Pendred syndrome) have been recently identified and found to reside within the same gene family. This family includes representatives from a wide taxonomic span, with all members appearing to encode anion transporters. As a general guide for the information detailed below, a summary of the three genes is provided in Table 1 .
THREE DISTINCT DISEASES, THREE SIMILAR PROTEINS

Diastrophic dysplasia
Diastrophic dysplasia (DTD; OMIM 222600, see http:// www.ncbi.nlm.nih.gov/Omim ) is a rare autosomal recessive chondrodysplasia, with an increased frequency in the Finnish population [where the carrier frequency is estimated at 1 in 70 (5) ]. The term 'diastrophic', first used by Lamy and Maroteaux in their original description of the disorder (6) , is taken from geological vocabulary, where 'diastrophism' refers to the twisting movements and deformations of the earth's crust, a feature that they believed resembled the bony malformations seen in the disease. The clinical manifestations of DTD (described in detail in ref. 7 ) include short-limbed short stature, kyphoscoliosis, contractures and multiple dislocations of joints, characteristic 'hitch-hiker' thumbs (resulting from shortened first metacarpal bones), atypical bilateral talipes equinovarus (club foot) that is refractory to surgical correction and, often, cleft palate. The joint dysplasia causes severe mobility impairment in these patients, requiring repeated corrective orthopaedic surgery, and early secondary osteoarthritic changes also occur. Affected individuals have an increased infant mortality rate due to respiratory insufficiency and neurological complications of their spinal deformities, but subsequent life expectancy is normal.
The DTD gene was initially mapped to a broad interval on chromosome 5 by conventional linkage analysis (8, 9) . The high incidence of the disease in the isolated Finnish population suggested a founder effect, and thus a novel linkage disequilibrium mapping approach was used to pinpoint the gene's location more precisely. Striking linkage disequilibrium was encountered between the disease and polymorphic markers within CSF1R, a gene in the region. Luria-Delbrück formulae, initially used for classical studies of bacterial mutation rates (10), were then used to estimate the recombination rate between these genes, with the results indicating that the DTD gene should lie~60 kb proximal to CSF1R (11, 12) .
Sequencing of a genomic clone derived from this region revealed a segment of significant protein homology to rat sat-1, a known sulphate transporter (13) . Remarkably, this putative gene resided within~6 kb of the predicted location for the DTD gene based on linkage disequilibrium mapping. Northern analyses revealed markedly reduced expression of the gene's 8.4 kb mRNA in most Finnish DTD patients. In five additional non-Finnish patients, one allele was found to contain point mutations; the second allele was assumed to harbour the common Finnish mutation. Together, these findings indicated that defects in this gene (named DTDST) were responsible for DTD (12) .
DTDST is ubiquitously expressed and its encoded protein has strong homology to sat-1 throughout its sequence (12) . Furthermore, fibroblasts from a DTD patient were found to have defective sulphate uptake, thereby confirming the role of the DTDST-encoded protein as a sulphate transporter (12) . Since previously identified genes involved in other chondrodysplasias encode structural proteins, growth factor receptors or transcription factors (see ref. 14 for a review of the molecular biology of chondrodysplasias), this represented a new type of protein to be implicated in this class of diseases. However, a potential pathological mechanism was instantly recognized in the light of the important role of sulphated proteoglycans in the extracellular matrix of cartilage ( Fig. 1 ) (for reviews see refs 5,15) . Previous studies had, in retrospect, showed reduced staining of sulphated proteoglycans in DTD patients (16) and a reduced rate of sulphate incorporation into chondroitin sulphate (17) . More recently, the importance of sulphated proteoglycans in cartilage formation has been further substantiated by demonstrating that genes involved in sulphate activation are the cause of other murine and human cartilage disorders (18, 19) .
Mutations in DTDST have also been found to cause atelosteogenesis type 2 (AO-2; OMIM 256050) (20; for reviews see refs 21, 22) and the more severe achondrogenesis type 1B (ACG-1B; OMIM 600972) (23; for a review see ref. 24) , both severe chondrodysplasias causing perinatal death from pulmonary hypoplasia. These findings suggest a genotype-phenotype correlation for the various DTDST mutations.
In the DTD patients examined to date, mutations in the DTDST coding region have usually been found in only one allele; typically, in at least one allele (that responsible for the majority of Finnish DTD cases) the coding region is intact. This common Finnish mutation has recently been identified and shown to destroy the splice donor site of a 5′-untranslated exon (25) . The effect of this mutation is to severely reduce mRNA levels; one can postulate that residual levels of the encoded protein give rise to the milder DTD phenotype. In ACG-1B, both alleles harbour severe mutations that are assumed to abolish protein function completely (23, 26) , whereas in AO-2, at least one allele carries a missense mutation that may result in some residual protein function (20, 26) .
Interestingly, biochemical studies of patients with ACG-1B prior to the identification of the DTDST gene revealed the presence of undersulphated proteoglycans (27) and it was in patients with these more severe chondrodysplasias that a precise sulphated proteoglycan biosynthesis defect was observed (20, 23, (28) (29) (30) . Finally, the levels of proteoglycan sulphation in patients with DTD, ACG-1B and AO-2 correlate with both clinical severity and the specific mutations (31) .
A summary of DTDST mutations and their associated phenotypes has been compiled (5), with some additional mutations recently reported (25, 31) . Since these various related clinical disorders are caused by different mutations in the same gene, the distinction between them is somewhat artificial (i.e. they likely represent a phenotypic spectrum relating to the level of residual protein function). Furthermore, in the light of the intrafamilial variability encountered with these disorders (7, 32) , additional genetic background effects may play a role.
Congenital chloride diarrhoea
Congenital chloride diarrhoea (CLD; OMIM 214700) (33, 34) is another rare autosomal recessive disease with an elevated frequency in the Finnish population. Since its first description in 1945 (35, 36) , ∼100 affected individuals have been reported from around the world (33,37,38); however, a higher incidence is seen in Finland (37,39), Poland (40), Kuwait (41) and Saudi Arabia (42) . The disease manifests as a lifelong, high volume watery diarrhoea with a markedly elevated chloride content (>90 mmol) (33, 37) . Infants with the disorder are usually premature due to polyhydramnios caused by fetal diarrhoea. If left untreated, the disorder results in severe dehydration and electrolyte disturbances soon after birth and, if left undiagnosed, is often fatal. Untreated patients that survive the neonatal period and early infancy often show renal impairment as well as retarded growth and psychomotor development. However, with appropriate therapy, patients develop normally and have a normal life expectancy. Long-term treatment involves fluid and electrolyte replacement, given i.v. in the neonatal period and orally in older children and adults. Early studies indicated that the defect in CLD relates to altered chloride/bicarbonate exchange in the terminal ileum and colon (43) (44) (45) (46) (47) . Normally, chloride is absorbed from the intestinal lumen by this exchange mechanism; the latter is coupled with absorption of Na + by a Na + /H + exchanger (Fig. 1) . In turn, the secreted bicarbonate and hydrogen ions form carbon dioxide and water, both of which are then reabsorbed. There is thus a net absorption of sodium and chloride, with water following by osmosis. It is the lack of this process in CLD that leads to increased amounts of sodium and chloride in the intestinal fluid and an osmotic diarrhoea. In addition, the lack of bicarbonate secretion leads to increased acidity of the intestinal contents and, in turn, inhibits the Na + /H + exchange mechanism. Systemically, hypochloraemia and hyponatraemia are seen initially, in addition to a metabolic alkalosis. This leads to hyperaldosteronism and thus renal compensation in the form of increased Na + absorption at the expense of K + absorption in the distal tubule (as well as in the colon itself), which improves the hyponatraemia but causes hypokalaemia. Note that the precise intron-exon organization for DTDST has not been established; in contrast, the genomic segment containing PDS and CLD is completely sequenced (see H_GS113G16, H_RG364P16 and H_RG013F03 at ftp://genome.wustl.edu/pub/gsc1/-sequence/st.louis/human/ ), revealing the precise spatial relationships of all introns and exons of both genes as well as the presence of a novel gene residing within the intervening segment. While structurally quite similar, each of the encoded proteins (DTDST, pendrin and CLD, respectively) serves different functional roles in distinct tissues, with representative examples shown here: DTDST transporting sulphate in chondrocytes, pendrin transporting iodide in thyrocytes and CLD transporting chloride in colonic mucosa. While these proteins are also synthesized elsewhere, their functional roles in these other tissues are not depicted here. See text for additional details. NIS, sodium-iodide symporter.
at Pennsylvania State University on http://hmg.oxfordjournals.org/ Downloaded from Treatment for CLD involves the careful oral administration of supplemental chloride (absorbed by passive diffusion), sodium, potassium and water. Such therapy prevents electrolyte depletion but exacerbates the diarrhoea, since most of the chloride cannot be absorbed. No treatment approach has been found to enhance the net chloride absorption, and the usual antidiarrhoeal drugs [e.g. antimotility agents (45) ] and other therapies (48-55) typically fail. One group of pharmacological agents recently found to be effective are the proton pump inhibitors (56) , which reduce gastric chloride secretion and thus the chloride content of fluid reaching the colon.
In 1993, the CLD locus was genetically mapped to chromosome 7q after testing for linkage to the CFTR (cystic fibrosis) gene, which, due to its involvement in chloride transport, was considered a viable candidate. Serendipitously, linkage was detected to CFTR, but the gene itself was excluded and the CLD gene was found to localize proximally on 7q (57) . Linkage disequilibrium studies and haplotype analyses were then used to refine the critical region harbouring the CLD gene (39) . Fortuitously, this interval contained a known gene named DRA (since its expression was down-regulated in colonic adenoma) (58) . Its restricted tissue expression pattern, which included the colon, made DRA an attractive candidate. Identification of DRA mutations in CLD patients demonstrated that it was indeed the CLD gene (59), resulting in its eventual name change to CLD (34) . Two common mutated alleles are responsible for the disease in the Finnish and Arabic populations, respectively; however a variety of other mutations have now been found in other populations (34) . There is no obvious genotype-phenotype correlation for the CLD mutations detected to date, although some clustering of mutations in the gene has been noted (60) .
The protein encoded by CLD was found to be closely related to a family of known sulphate transporters, of which DTDST was a member; this was particularly surprising in the light of its expected function as a chloride/bicarbonate transporter. While originally thought to play a role in colonic oncogenesis due to its down-regulation in adenoma (58), the CLD-encoded protein was later shown to be a membrane glycoprotein located in the apical brush border membrane of the colonic mucosal epithelial cells (61, 62) and to be capable of transporting sulphate and oxalate (63) . However, with its implicated role in CLD, speculation grew about the anion transported by this protein in vivo. Recently, the CLD-encoded protein was shown to function primarily as a Cl -/OH -or Cl -/HCO 3 -antiporter ( Fig. 1) (64) , consistent with the biochemical defect found in CLD patients. Nonetheless, there is continued speculation as to its possible role in colonic adenocarcinoma (65, 66) ; however, it is also likely that CLD expression is simply proportional to the level of cellular differentiation.
Pendred syndrome
Pendred syndrome (PS; OMIM 274600) (67; for reviews see refs [68] [69] [70] ) is a relatively common autosomal recessive disorder characterized by two rather distinct features: prelingual deafness and adenomatous goitre. PS occurs in many different populations and has an estimated incidence of 7.5/100 000 (71), making it one of the most common forms of syndromic deafness.
The deafness in PS is typically profound and sensorineural in nature, although its presentation can be variable and of later onset, with the latter often precipitated by head trauma. Patients typically have structural anomalies of the inner ear, most classically a Mondini malformation (72) (73) (74) , where the cochlea is missing its apical turn and has an underdeveloped modiolus. This cochlear malformation is often associated with several other characteristic defects, including enlargement of the vestibular aqueducts [which can be present without the classical Mondini defect (75-77)]. These features are suggestive of a developmental arrest at 7 weeks of human embryonic development. In addition, patients with Mondini malformations usually have reduced numbers of hair cells and spiral ganglion cells (78) , which probably accounts for the deafness itself.
The goitre is variable in its expression, typically appears around puberty and is associated biochemically with a positive perchlorate discharge test (68, 69) , whereby an increased amount of unincorporated iodide is released from the thyroid following perchlorate challenge. The latter suggests that the thyroid defect in PS relates to the organification of iodide, either in the transport of iodide into the follicular lumen via the apical membrane of follicular cells or in its binding to thyroglobulin (Fig. 1) .
In 1996, the PS gene was mapped to chromosome 7q by performing genome-wide linkage analysis (79) as well as by demonstrating linkage to a known non-syndromic deafness locus previously mapped to 7q (DFNB4) (80, 81) . Ironically, the original family reported in describing DFNB4 (80) has subsequently been found to have PS (82) . Additional genetic mapping allowed refinement of the PS critical region to añ 1.7 cM interval (83, 84) . The availability of a complete YACbased physical map of the region (85-88), which contained numerous STSs and a handful of known genes, facilitated the construction of a fully contiguous BAC contig across this critical region (89) . The mapped BACs were in turn provided to the Washington University Genome Sequencing Center (see http://genome.wustl.edu/gsc/index.shtml ), who were sequencing this region of chromosome 7 as part of the Human Genome Project.
Known genes already mapped to the interval, those localized on the Human Transcript Map (90; see http:// www.ncbi.nlm.nih.gov/genemap ) and those identified by analysing newly generated genomic sequence data from the region were systematically evaluated as candidates for PS. Ironically, CLD itself resides within this region (Fig. 1) , although this gene was regarded as an unlikely candidate in the light of its established role in CLD. Following negative mutation screens for seven candidate genes, a new gene emerged from analysis of genomic sequence data by the gene prediction program GRAIL II (91) . Interestingly, this predicted gene showed striking similarity to the nearby CLD (89) . Northern analysis revealed strong expression of this gene in thyroid (and to a much lesser extent in kidney), making it an excellent candidate. Indeed, mutations were promptly identified in all patients tested (89) , demonstrating that it was the PS gene (named PDS, the original PS locus name).
Numerous PDS mutations have now been identified in PS patients (76, 77, 89, (92) (93) (94) (95) (82, 96) . This is suggestive of a genotype/phenotype correlation; it may be that residual pendrin function is sufficient to compensate for the mild biochemical thyroid defect but not to prevent the developmental changes in the inner ear and, indeed, this is further corroborated by the fact that many of these families (96) have one allele with a mild (non-conserved) missense mutation. However, since there appears to be as much intrafamilial as interfamilial variation (especially in the severity and age of onset of goitre), differences in disease severity in PS could also be due to genetic background effects and/or environmental factors.
Upon its initial identification, PDS was postulated to encode a sulphate transporter based on the similarity of the encoded protein (pendrin) to the family of alleged sulphate transporters that included DTDST and CLD. However, subsequent functional studies have revealed that pendrin does not transport sulphate, but rather transports iodide and chloride (97) . This finding immediately suggests a hypothesis for the role of pendrin in the thyroid (Fig. 1) . After entering the thyrocyte from the bloodstream via the sodium-iodide symporter (98), iodide is transported through the apical membrane and into the colloid, where it becomes bound to the tyrosine residues in thyroglobulin. This large protein is subsequently degraded in lysosomes to yield thyroid hormones. Since PS patients inappropriately release iodide from thyrocytes following perchlorate administration (i.e. a positive perchlorate discharge test), normal iodide 'trapping' by thyroglobulin is not occurring. Thus, either the iodide is not properly transported into the follicular lumen or it is not properly incorporated into thyroglobulin. Since pendrin functions as an iodide transporter (and since no apical membrane iodide transporter/channel has been identified to date), it seems most likely that pendrin functions as an apical membrane iodide transporter in the thyrocyte.
In contrast to the emerging model for pendrin function in the thyroid, its role(s) in the inner ear is less clearly defined, although some important clues have recently emerged. RNA in situ hybridization studies have revealed that the mouse gene (Pds) is expressed throughout the endolymphatic duct and sac and in several other discrete regions of the inner ear (99) . A common feature of these Pds-expressing cells is their implicated role in fluid homeostasis, in particular fluid resorption. Thus, in PS the absence of normal pendrin may be associated with altered anion transport in the inner ear and a resulting perturbed osmotic state. This may in turn lead to an abnormal hydrostatic effect that results in a widened endolymphatic duct and a malformed cochlea (99) . The sensory cell defect could also occur as a consequence of the altered osmotic environment. A different mechanism may account for the deafness in the small subset of patients with later onset deafness occurring after head trauma. In these cases, the enlarged endolymphatic duct may allow abnormal transmission of fluid pressure from the cranial cavity to the inner ear fluids that then ruptures the delicate membrane separating the two fluid chambers of the inner ear (containing endolymph and perilymph), with the endolymph then damaging the sensory cells.
Protein siblings: DTDST, CLD and pendrin
The three closely related anion transporters (DTDST, CLD and pendrin) thus play central roles in the aetiology of several distinct genetic diseases. There are a number of key similarities as well as notable differences among these proteins and their associated genes (Table 1) .
At a gene level, the physical organization of PDS and CLD is strikingly similar. As shown in Figure 1 , the two genes reside within an~150 kb interval on chromosome 7q22-q31.1, are present in a tail-to-tail configuration and contain 21 exons with identical overall intron-exon organizations (89) . Another gene, encoding a proline-rich protein, lies within the~48 kb between PDS and CLD (L.A. Everett and E.D. Green, unpublished data). These two paralogous genes almost certainly arose from a recent chromosomal duplication event. However, despite their similar genomic structure and close physical proximity, PDS and CLD have markedly different tissue expression patterns (Table 1) . Thus, the regulatory elements controlling their expression must be notably different, a consequence of either sequence divergence of the promoters subsequent to the gene duplication event or the juxtaposition of a different promoter next to one/both of the genes at the time of the duplication. DTDST is more distantly related to PDS and CLD, both with respect to nucleotide identity and genomic structure ( Fig. 1 and Table 1 ).
The three anion transporter proteins are remarkably similar. At the amino acid level, pendrin is 45 and 32% identical to CLD and DTDST, respectively. There appear to be two potential explanations for how such similar proteins could be implicated in such different diseases. Firstly, the proteins have a markedly different tissue distribution (Table 1) . DTDST is expressed ubiquitously, although the pathology appears to be restricted to cartilage (this may be a consequence of cartilage's particular sensitivity to the levels of proteoglycan sulphation or a reflection of a compensatory mechanism present in other tissues). CLD and PDS have much more limited tissue expression that mostly coincides with the affected organs seen in CLD (colon) and PS (thyroid and inner ear), respectively. Secondly, the most surprising recent findings are that different primary anions are transported by each of the three proteins, with each anion being readily implicated in the respective disease [sulphate in DTD, chloride in CLD and iodide in PS (Table 1) ].
A LARGE FAMILY OF ANION TRANSPORTERS
Computational analyses of the public protein databases reveal the presence of a large family of anion transporters that include DTDST, CLD and pendrin. At present, this family is known to contain >50 proteins that cover a large taxonomic span, from bacteria and yeast to plants, nematodes and mammals. One other mammalian family member, sat-1, has also been characterized. sat-1 is a 703 amino acid protein (at present characterized only in rat) and its gene was initially isolated from rat hepatocytes by functional expression cloning in Xenopus oocytes (13) . Its 3.7 kb mRNA is highly expressed in kidney and liver and at lower levels in skeletal muscle and brain (13) . The sat-1 protein was recently found to localize within the basolateral membrane of the proximal tubule in the kidney (100) and to transport sulphate, oxalate and bicarbonate (13) ; however, SAT1 has not yet been implicated in human disease.
In addition to characterized family members, there are numerous ESTs representing uncharacterized homologues from various organisms, including additional mammalian paralogues. The available EST data coupled with our preliminary characterization of these genes (L.A. Everett, A. Quraishi and E.D. Green, unpublished data) suggest the presence of as many as five new mammalian paralogues [admittedly, some of these uncharacterized ESTs may eventually merge into the same gene(s)]. Figure 2 depicts a preliminary phylogenetic tree of this family of anion transporters. This phylogenetic analysis intentionally included both well characterized proteins and family members for which only partial sequence data are available. Note that each phylogenetic branch (e.g. mammals, plants and yeast) has its own family members, i.e. the divergence of paralogues within each group occurred late in evolution. For the mammalian proteins, this late divergence may explain the non-lethal diseases associated with defective family members (DTDST, CLD and pendrin). A late diverging paralogue is less likely to be essential for general cellular function; rather, it is more likely to serve some phylumspecific role. The latter notion is corroborated by the fact that most of the genes encoding the mammalian family members appear to have highly restricted tissue expression patterns (e.g.
PDS, CLD and sat-1).
In addition to the three family members implicated in human diseases and discussed in detail above, there appear to be as many as five additional mammalian anion transporters within this family. From the available EST data, it would appear that most of these (GenBank accession nos AA073427, AA779900 and AA992584) are closely related to the known mammalian proteins, with the corresponding genes diverging from the ancestral CLD/PDS gene after the ancestral DTDST/SAT1 gene had already branched off. In the light of the distinct anion specificity of the CLD/pendrin branch (i.e. not transporting sulphate), it will be interesting to characterize the aniontransporting function of the other family members residing on this branch of the tree.
Other mammalian paralogues, such as that represented by the human EST AA822817, are far more divergent and may represent an additional group of family members that branched off from the other eukaryotic genes before the divergence of plants and animals. The presence of nine Drosophila ESTs with high homology to AA822817 corroborates this notion. It will thus be particularly important to elucidate the expression pattern and function of the AA822817-related gene and the corresponding Drosophila orthologues.
SUMMARY
The story that has unravelled in recent years for the anion transporter family described here represents an illustrative prelude to future studies in genetics, as the tens of thousands of mammalian genes are sequenced, characterized and examined for their role in human disease. Already, this family is known to contain a number of mammalian proteins that share common structural features while performing distinct biological functions, with the latter mostly being a consequence of distinct tissue and anion specificity. With three human proteins in this anion transporter family now implicated in genetic diseases, it is intriguing to consider a possible physiological/ pathophysiological role(s) for the other mammalian members (Fig. 2) . Future efforts will need to be directed at characterizing these other genes, establishing their genomic Figure 2 . Preliminary phylogenetic tree of the anion transporter family. Family members from each major group of organisms are shaded in a different colour, as indicated. Each protein is labelled with its GenBank accession number followed by the species from which it is derived (except for the mammalian paralogues, where the actual protein name is listed). The three human proteins featured in this review (DTDST, CLD and pendrin) are indicated by arrows. In addition to characterized proteins, an a ttempt has been made to incorporate proteins predicted from genomic sequence data (e.g. from Caenorhabditis elegans, Arabidopsis and bacteria) as well as incomplete mammalian cDNA sequences. The latter members are labelled by the name of a representative matching EST (as well as italicized in bold). Inclusion of putative members for which incomplete data are available likely introduces some errors into the analysis (e.g. due to incorrectly predicted exons, inaccurate single pass EST sequences and the use of small stretches of protein sequence derived from translated ESTs). Indeed, one other likely human family member, represented by an EST (GenBank accession no. AA547958), was not included in this analysis because sufficient sequence data are not currently available. The depicted tree nicely illustrates the large size of the family and the evolutionary diversity of its members.
at Pennsylvania State University on http://hmg.oxfordjournals.org/ Downloaded from location and organization, defining their tissue expression specificity and elucidating the anion-transporting function of their encoded proteins.
